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4. Requirements (Normative)
4.1 Downlink Parameters

Table 1 below defines the refevant downlink OS{ layer 1 parameters.

The parameters which have been marked with an asterisk (*) are subject to legal
type approval requirements. These parameters are specified in [TU-R standard
pr-ITU=XX. Equipment meeting the requirements of the TU-R standard will
simultaneously satisfy the corresponding requirements in this ISO standard.

Table 1 Downlink parameters

Parameter Vaiues
D1 | Carrier Frequencies - To be allocated in each country : 5.8 GHz
band
- Two downlink channels : 10 MHz apart from
each other
D1a(*) | Alienate Frequencies of | 40 MHz
Transmitter from
Receiver
D1b(*) | Allowable Deviation of =20 ppm
Carrier Freguencies
D2(*) | RSU Transmitter (1) Occupied bandwidth:
Spectrum Mask = 8MHz

(2) Adjacent channel power:
= -40 dB referred to carrier power
(3) Spurious emissions = 25 u W
D3 QBU receiver bandwidth | 5 MHz {typ.)
D4 Maximum E.L.R.P. Class 1: Power suppiied to antenna
= +10dBm
Antenna gain = 12 dBi
Therefore, the maximum E.L.R.P.
S +22dBm
Class 2: Power supplied to antenna
S +24.77 dBm(®
Antenna gain = 20 dBi(®)
Therefore, the maximum E.[LR.P.
S +44.77 dBm
Both values not including variation of power
— | supplied to the-antenna.

D4a |AngularE.LR.P. mask |Class1: 0= 35° = +22dBm
©> 355" . £ +7dBm
Class 2 : Not specified

D5 Antenna Polarization Right hand circular
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D6 | Modulation ASK
Déa | Modulation index 0.75-1.0
1D6b | Eye pattemn =80% (time) / =80% (ampiitude)
D7™ | Data coding Manchester code
D8(*) | Bitrate 1.024 Mbps
D8a(*) | Tolerance of bit clock =100 ppm
D9 Bit error rate (B.E.R.) 10” for reference only
D10 | Wake-up Process for Wake-up process on ordinary data
oBU :
D10a | Maximum start ime = 5ms
D11 Power limits within Class 1 : Minimum incident power :
communication zone -54 dBm E.I.LR.P.
Maximum incident power :
-41dBm E.LR.P.
lass 2 :  Minimum incident power :
-56 dBm E.LR.P.
Maximum incident power :
-40 dBm E.I.R.P.
D12 | Burst Transmission .Tost :
Transient Response By the
Time expression |
T on the right
D13 | Allowable Deviation of A Tabz'—J} 2|2 Tabs[+Tbst<15.625 4 S
Absoalute Signal ‘By the 1
Transmission Time expression
on the right l
D15(*) | Leakage Power in [ 25 uW
Standby mode
D16 | Spurious Responses Within 5.8 GHz ISM band; = 24 dB

Without 5.8 GHz ISM band; & 18 dB
Both values not inciuding the image
frequency response.

(*)-Downlink parameters subject to Certification,
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4.2 Uplink parameters
Tzbhie 2 belocw defines the relevant uplink OSl layer 1 parameters.
The parameters which have been marked with an asterisk ™ are subject tc legal

approval requirements. These parameters are specified in ITU-R standard pr-
TU*XX. Equipment meetings that satisfy the requirements of the [TU-R

standard also satisfy those of this ISC pre-standard.

Table 2 Upiink parameters

Parameter - Values
Ui | Carrier frequencies - To be allocated in sach country : 5.8 GHz
band :
- Two uplink channels : 10 MHz apart from
each other
Uta(*®) | Alienate Frequencies | 40 MHz
of Transmitter from
Receiver
U1ib(®) | Allowable Deviation of | =100 ppm
Carrier Frequencies | .
U2(*) | OBU Transmitter ' (1) Occupied bandwidth:
| Spectrum Mask ! < 8MHMz
' (2) Adjacent channel power
S -40 dB referred to camrier power
(3) Spurious emissions < 25 u W
U3 RSU receiver 5 MHz (typ.)
bandwidth
U4 Maximum E.L.R.P. Power supplied to antenna < +10 dBm(*)

Antenna gain = 10 dBi(®

Therefore, the maxdmum E.L.LRP. =
dBm

Variation of power supplied to the antenna not
included.

+20

Us Antenna polarization Right hand circular

Us(* | Modulation ASK

UBa Moduiation index 0.75-1.0

U6b | Eye pattem =80% (time) / =80% (ampiitude)
"Lu7( | Data coding Manchester code

Us(™) | Bitrate 1.024 Mbps

Usa(*) | Tolerance of bit clock | =100 ppm
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us Bit error rate (B.E.R.) | 10™ for reference only
i
Ut | Power limits within | Class 1: Minimum incident power:
communication zone | .38 dBm E.L.R.P.
| Maximum incident power:
-46 dBm E.L.R.P.
Class 2. Minimum incident power:
-72dBm E.L.R.P. .
Maximum incident power:
<48 dB8mE.IL.A.P,
ul2 Burst Transmission Thst
Transient Response By the
Characteristics expression
on the right - )
73 | Allowable Deviaionof | A Tabs | o |o0SITTRst<15.625 48
Absoiute Signal By the
Transmission Time expression
on the right
U14 | Transmission / =84S
’ Reception Tum
Around Time
U15(™ | Leakage Power in S 25 uW
Standby mode
U16 | Spurious Responses | Class 1 :
Within 5.8 GHz ISM band; £ 23 dB
Without 5.8 GHz ISM band; = 16d8B
Class 2:
Within 5.8 GHz 1SM band; = 30dB
Without 5.8 GHz ISM band; = 26 dB
u17 Frequency Selecting Not specified.
Process :
U17a | Frequency selecting Within 8 frames
time
U18(*) | Call Sign Differs by the country and/or area.

Transmission Process

(*}-Uplink parameters subject to Certification.
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5. Appendixes

Appendix A: Bibliography (Informative)

Table A1: Documents, served as references while preparing the standard
No. Issuing organization Title
1 LITU-R “Report of the Fifth Meeting of Working Party
SG8 WPBA 8A (Attachment 9)" 2 Apr 1996 '

|
'

Tahle A2: Documents, which can provide further insight into the evolution of the standard

No. | lIssuing organization Title

1 ' CENTC278 “DSRC Physical Layer using Microwave at
i 5.8GHZ", CEN DRAFT prENV278/9/462, Oct.
l 1995

2 1 ETSI “Technical characteristics and test methods
] for data transmission equipment operating in
| the 5.8GHz ISM band”, ETSI FINAL DRAFT
\ pr1-ETS 300 674. Sep 1986

3 [ ASTM, Technical “Standard for Dedicated, Short Range, Two-
' Committee Way Vehicle to Roadside Communications
i Equipment”, ASTM Draft5, Feb 23 1996

4 | ASTM, Technical *Dedicated  Short-range  Communication
; Committee (DSRC) Fhysical Layer using Microwave in
| the 902 to 928 MHz band”, ASTM Exxx-97,
\ V.3.4 February 1997

53 !ITS America, ETTM User | “ETTM User Requirements of Toll Operating
| Group Authorities for Future National
? Interoperability” Final Version 3.1, June 12

1985
6 | IS0 TC204 WG15 *DSRC. HDR Measurement Guideline” being
Committee of Japan prepared.
7 | 18O TC204 WG15 “Further Detail of DSRC Physical Layer using

Committee of Japan

Microwave at 5.8GHz HDR” being prepared
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Appendix B: Installation and Re-use Distance of DSRC Equipment
(Informative)

To enable interoperability between different DSRC equipment fulfilling the
requiraments of this Pre-Standard, it is believed to be necessary to consider also
the installation requirements. Such installation requirements may distinguish
between different TICS applications. Considering e.g. Automatic Fee Collection or
Automatic Vehicle Identification, the OBU antenna could be installed in the center
of the vehicle, possibly on the dashboard or behind the rear mirror. the direction of
the OBU antenna should be matched to the intended configuration of the DSRC
communication zone.

The installation geometries to some extent also influence the aspect of minimum
re-use distance between independent, non-synchronized communication channels
caused by interference. The re-use distance is also dependent on specific
implementation parameters such as RSU antenna gain and RSU transmitter
spectrum mask class. In the preparation of this pre-standard, re-use distances
were calculated using a free-space propagation model, even though under specific
instances shorter re-use distances_rﬁay be attained.

To give an outline of predictive calculation using a free space model,
asynchronous re-use distance is caiculated on the basis of the following
preconditions. Fig. B1 shows an interference mode! in the re-use distance
calculation for reference.

/1) RSU transmission level Class 1: +16.0 dBm E.LR.P.
Class 2: +27.8 dBm E.LR.P.
(2)  OBU transmission level: +12dBm E.l.R.P

(3) Desired signal transmission distance
Class 1: 6 m (propagation loss: 63.3 dB)
Class 2: 30 m (propagation loss: 77.3 dB)

(4) RSU reception sensitivity: Class 1. -65dBm
Class 2: -75dBm
{5) OBU reception sensitivity: -860 dBm
(6) Desired signal receiving power fluctuation margin: 10dB
(windshield, wiper, installation angle and reflection)
{7)  Undesired signal receiving power lowering (by windshield): 348

{8) RSU antenna side lobe suppression: Class1: 20dB
Class 2. 17 dB
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{9) Required D/U ratio: 14 dB

A SYSTEM B SYSTEM
RSU o RSU
il
\L operation T ?><_\®
oBU @ oBU

interference path O: B Systemn downlink on A System uplink
Interference path @: B System downlink on A Systemn downlink
Imerference path @: B System uplink on A System uplink
interference path @: B System uplink on A System downlink

Fig. 31 Interference Model for Re-use Distance Caiculation

On the basis of these preconditions and the free space propagation theory, a re-
use distance under a typical operational condition is caiculated for the reference of
RSU and otner equipment layout. The typical operational condition stated above
refers to a condition where OBU is installed to a forward section inside a vehicle
traveling on a flat road, where RSU is installed on the road side supported by a
gantry, a single pole or otherwise. The antenna beam is directed downward to a
prescribed communication area from the above. Therefore, directing the antenna
to the reverse direction of other system further reduces the re-use distance
introduced here. Conversely, directing it to the same direction of the other system
may possibly increase the re-use distance. Moreover, with regard to detailed
installation of the equipment, sufficient consideration will be required for the effect
of reflection and/or diffraction caused by the surrounding installation environment
and structures.

There are following two types of functional degradation ot DSRC system that
determines the re-use distance:

1) Communication disturbance: A mode where communication is disturbed

by interference from other transmitter stations during communication between
RSU and OBU. Acquisition of required D/U is the determinant factor of re-



Dedicated Short-Range Communication (DSRC) 18
1ISO TC204 WG 15 Committee of Japan Ver.4.0 1997.10

use distance under this mode.

(2) Faise communication. A mode where a receiving station mistakes
interference from cther station for a normal station of communication. Under
this mode, whether the received power of interference exceeds the reception
sensitivity of the receiver unit will be the determinant factor of re-use distance.
In other words, false communication maybe generated if either @ or®@ in
Table B1 exceeds the reception sensitivity, and a false communication occurs
it both @ and @ occur simuitaneously.

Tables B1 and B2 indicate the resutt of calcuiation of re-use distance to the RSU

transmitter spectrum mask on the basis of these preconditions and free space
propagation theory. '

Tatle B1: Hesult of Re-use Distance Calculation (Communication disturbance)

- Re-use distance (m)
Interference path O] | @ E ©) @
Class 1 mutual | negiigible 7 | 7 negligible
Class1to Class2 | negiigible s | a8 negligible
Class 2 to Class 1 negiigible 37 7 negligible
Class 2 mutual negligible 48 48 negligible
Table B2: Result of Re-use Distance Caiculation (Faise communication)
Re-use distance (m)_
Interference path ) | @ ® @
Class 1 mutual negligible 2.3 4.1 negligibie
Class 1to Class 2 negligible 2.3 4.1 negligibie
Class 2 to Class 1 negligible 13 13 negligible
Class 2 mutual negligye 13 13 negligible
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Appendix C: Link budget related parameters(Informative)

n the preparation of this pre-standard, link budget related parameters were
defined in a way to make them independent of application specific conditions.
Examples of receiving level fluctuation values are shown in Table C1.

Table C1: Example of fluctuation parameters (one-way)

Windscreen loss 3dB
Loss by wiper 248
OBU instaliation angle 2dB
Loss by reflection 3dB

Total | 10dB
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Appendix D: Example of Link Design

Table D2 shows an example of link design as a reference in applying this pre-
standard. Example parameters for the link design are shown in Table D1. The
0OBU is assumed to exist at 1 m above the road surface at the end of the
communication zone. The RSU installation heightis 5 min the lane type and 6 m

in the other type.

Table D1: Example of parameters (tentative values)

-65dBm (RSU)

| msu—oBU | oBU—RSU Remarks

Radio transmission speed 2.048Mbaud (Manchester coding of 1.024

T Mbos signal) -
Recuired bit error rate ' 107
Reguired C/N 20dB
Oczupied bandwidth 8MHz
Antenna gain 12d8i (RSU) 2dBi (0BL)
Receiver sensitivity -60dBm (OBU) -75dBm (RSU) or

Table D2: Example of link design (tentative values)

Lane based antenna

Approach antenna

Navigation antenna

and Wide-area
antenna
oBU—~ | AsU— | oBU—~ | RSU—~ | OBU— | RSU—
RSU 08U RSU 0BU RSU OBU

Transmission power (¢Bm) -10 +10 210 ! +24.8 +10 +15.8
Transmitting anterna gain 2 8 2 3 2 3
(dBd M | | '[
Procagation distance (m) | 3 30 10
Propagation loss (dB) 83.3 77.3 67.7
Receiving antenna gain 6 2 3 ‘ Z 3 2
(dBD) ™M i
Receiving power (dBm) 453 45.3 623 | 475 -52.7 -46.9
Required margin (d8) 10 10 | 10 | 10 10 10
Minimum receiving power| -35.3 553 723 | 575 627 | -569
(dBm)
Receiver sensitivity (¢Bm) -65 -£0 -75 -60 -85 -80
margin (dB) 8.7 47 27 i 25 2.3 3.1

*)-Antenna gain includes the angle loss.
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Appendix E: Frequency Selecting Process (Informative)

This pre~-standard assumes two pairs of channels in the channel pian. Each pair
censists of the up-link and down-link frequencies which are apart from gach other
by the alienated frequencies of transmitter and receiver. A canferming control
example of the RSU and OBU is shown below.

E1
E1

E1.3

Frequency Selection Pracess

Definition of Term

As described in the definition of parameter U17, the frequency selection

process refers to the process for the OBU to receive the signal from the

RSU in communication zone and select the frequency to be used in the

OBuU.

Recommended Procedure

{1) RSU: Preset _

{2) OBU: Receives the FCM and performs CRC when the receive signal
level from the RSU exceeds the receiver sensitivity.

If the CRC resuit is OK, the frequency is set according to the operating

frequency specification code in the FCM.

OBU Operation . . ..

(1) The OBU shouid preferably compare the receiving power for each
receiving frequency for judgement. The frequency should also be
finalized after repeating CRC muitiple times. This is because a process
in which the receiving frequency is set according to the operating
frequency specification code in the FCM after CRC of the FCM results in
OK and the ACTC is sent for the FCM in the next frame attains CRC for
two times.

(2) Examples cf Frequency Selecting Process in OBU
a. Two receiving frequencies method (selection of two frequencies for

FCM reception and 1 frequency after receiving the FCM)

b. Wide-band {F method

¢. High-speed switcing method (high-speed frequency switching of local
oscillater, ete.)

d. Method for obtaining the frequency information of the RSU to be
passed next (Ex. From first to second antenna on lane base, aliowing
non-execution of frequency selecting process by OBU at second
antenna)

e. Others



Dedicated Short-Range Communication (DSRC)
1SO TC204 WG15 Committee of Japan

22

Ver.4.0 1997.10

(3) Method for setting practical time window at OBU
In the case of the high-speed switching method, it is impossible for the
OBU to know beforehand at what intervals the RSU sends the FCM. In
such a situation, it will be the most practical to provide a fixed time
window for the frequency selection process.

E2  Frame Length and Frequency Selection Time
In layer 2, the numbers of MDCs (message data channels) are actually set
to 2, 4 and 8 as a series. Let's call these as frame classes A, B and C. Table
E1 shows the absoclute value of the frequency selecting time for each
class.
Table E1 Frame Class and Frequency Selecting Time
Frame Frame length Frame cycle (ms) |Frequency selecting] Application
class | (number of slots) time (ms) example
A 1FCM+2MDC 0.78125mS*3= 21.09375 Lane based
=3 slots 2.34375
B 1FCM+4MDC 0.78125mS*5= 35.15625 Approach and
=5 slots 3.50625 wide-area
C 1FCM+8MDC 0.78125mS*9= 63.28125 Approach and
=9 slots 7.03125 wide-area

Note: 1 slot = 100 octets. This corresponds to 0.78125 ms at 1.024 Mbps.
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Table F1

Uist of Modifications

3

item

( Version 0.3

| Version 1.0

i Remarks

1 |Preparng
grganization

1SO TC208 WG15 SG. ™

ISO TC204 WG1S SG. L1

1 |[Members

IWG15 Japan Committee
members

WG15 SG. L1 project members

4 D22

Bancwidth in which 99% of the
whole radiated power is
contained.

The width of a frequency band
such that, below the lower and
above the upper frequency limits,
the mean powers emitted are
each equal to 0.5% of the total
mean power of a given emission

4 |03

6 dB bandwidth of the OBU
receiver

3 dB bandwidth of the OBU
receiver

Clockwise (or counterciockwise)
rotation with time lapse

Clockwise (or counterciockwise
rotation with time lapse as seen
from the rear side of antenna

(8]

De&a

Moduiation index = (Vmax -
Vmin) / (Vmax + Vmin}, with the
crest of ampiitude waveform after]
detection by diode as Vmax and
bottom of amplitude waveform
after detection by diode as Vmin

Added
sentence

Déb

n

Eye pattern (amplitude) = 28/(A +
B), with max. ampilituce as A and

Added
sentence

min. amplitude as B.

Eye pattern (ime) = 2BY(A' +
B1, with max. zerg-cross time
width as A’ and min. zero-cross
time width as 8’

g (D12

Burst transmission transient
response characteristics: Rise
time of signai from RSU

ltern addition

Leakage power in standby mode:
Leakage power from ASU in
standby maode

Item addition

Leakage power:
Power Jeaked from the RSU
which is in the standby state

ltem addition

D16

Spurious response: Interference
ratio when B.E.R. of RSU is
prescribed value.

Item addition

& dB bandwidth of RSU receiver

3 dB bandwidth of RSU receiver

iten addition
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U2

Burst ransmission ransient
response charactenstics:

Iltem addition

U3

Allowable deviation of absolute
signal ransmission time

ltem addition

U4

Transmission/reception tum
around time:

The time necessary at the OBU
to switch from transmit mode to
receive mode, or from receive
mode to transmit mode.

‘ltem addition

iU1s

[Leakage power in standby mode

Item acdition

lu1s

‘Soun‘ous response

ltem addition

17

.
IFrequency selecting process:
Process for the OBU to receive
{the signal from the RSU in

communication zone and select
the frequency to be used in the
OBU.

item addition

D24

= 50 dB with reference !0 carrier
power

= [-60] ¢B with reference to
carrier power

D4

Class 22 S +46dBm

Class 2:S [+46] dBm

Déa™

=80%(time) / =85%(amoplitude)

<80%(time) / =80% (amplitude)

D1

Class 1:

Minimum incident power:
-534dBm E.l.LR.P.
Maximum incident power:

-40dBm E.LR.P
Class 2:

Minimum incident power:
-63 dBm E.LR.P.
Maximum incident power:

- -45dBm E.LR.P.

Class 1:

Minimum incident power:
[-33)dBm E.LR.P
Maximum incident power
{-40] dBm E.LR.P

Class 2!

Minimum incident power
(-83]dBm E.LR.P
Maximum incident power
[-45] dBm E.L.R.P.

10

D12

Burst transmission ransient
response characteristic: Planned
to be specified.

tem addition

10

D12

Deviation of absoiute signal
transmission ime: Planned to be
specified.

Rem addition

10

D15

Leakage power in standby mode:
Planned to be soecified.

Added item

10

D16

Spurious response: Planned to
be specified.

lAdded item

10

frame

Outside the -

Temporary value in |

Added
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11 {u2M™ £ 40 dB referred to camier]S [-40] dB with reference to
carrier cower
11 |Usa =80%(time) / =85%(ampiitude) | =80% (ime) / =80% (ampiitude)
11 |us Class 1: Class 1:
Minimum incident power: Minimum incident power:
-58 dBm E.LLR.P. [-59] dBm E.LL.R.P,
Maximum incident power: Maximum incident power:
48 dBmELR.P. [-46] dBm E.l.R.P.
Class 2 Class 2
Minimum incident power: Minimum incident power:
"-73dBm E.LR.P. [-731dBm E.LR.P.
Maximum incident power: Maximum incident power:
-55 dBm E.LR.P [-53] dBm E.I.R.P.
|
| !
l |




Dedicated Short-Range Communication (DSRC)
1SO TC204 WG15 Committee of Japan

Ver.4.0

1997‘1026

Table F2 List of Modifications
* Modified point in V2.0 from V1.1

Pace item Version 1.0 [ Version 2.0 Remarks
1_iProiect WG15/FT™ 'WG15/PT-L1
1 iMembers Toyota Motor Corporation, Added.
Nissan Motor Co., LIg., anc
Denso Co.. Lid.
1 |Members Vehicle information and Deleted.
Communication Systemn Center
4 104 Maximum peak enveiope power |Power suppiied to an antenna
transmitted from RSU through  |muitiplied by the absolute
j isotropic antenna - fantenna gain in a given direction
{ is called Equivaient Isotropic
; Radiation Power (E.I.R.P.) and
an E.L.R.P. of the antenna
‘ | directed to a maximum radiated
power ia called Maximum
E.LR.P.
6 D12 Rise time of signal from RSU The response time from the
power at the time of carrier off to
'the end of ransient response or
ifrom the start of ransient
response to the power at the time
of camer off when the burst wave
‘ imedutated by the digr: signal |
| from the ASU is turr-- - or off |
5 D13 Tolerance of acsoiute signal Deviation of absolute siznal !
sending time: transmission time:
Maximum deviation of signal Deviation of the time from the
transmission time in ASU from  Istart of control signal (FCM)
Ithe reference time. transmission from the RASU to thef
end of receiving the final siot
from the reference time.
6 D16 Interference radio level when Difference between the levels of
B.E.R. of the OBU is below operational radio +3 dB and the
prescribed value interference radio when B.E.R. of
the OBU is below the prescribed
value
§ |U2a (Occupancy Frequency (Occupied Babde:cth) Description by
Bandwidth) TU
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Maximurn peak envelope power
transmitted from the RSU
through the isotropic antenna

{Power suppiied 10 an amenna

|
muttipiied by the absoiute
antenna gain in a given direction |
is called Equivalent Isotropic ;
Radiation Power (EL.R.P.) and |
an EL.R.P. of the antenra [
directed to a maximum radiated |
power is called the Maximum
E.LR.P.

U3

Tolerance of absolute signal
transmission ime: Refer to D13,

Deviation of absolute signal
transmission time: Deviation of
the time between end of receiving
the controi signal (FCM) from the
RS and the start of OBU
connection response from the
reference time. !

~¢

Refer to D17.

Process for the OBU to receive
the signal from the RSU in
communication zone and < 2ct
the frequency to be used in e
OBU. Definite methods available
are the two receiving frequency
method, wide-band IF method,
high-speed switching method and
the method for obtaining the
frequency selecting information
from the information most
recently received from the RSU.

»

Process
explanation

U17a

Frequency selecting time:

Time required for frequency
selection by the OBU. This period
also inciudes the time for OBU
wake-up or antenna selection if
any.

* Added item

U1s

Call sign transmission process:
Transmission process of a code
given as the identification signai
of a radio station to identify that
the OBU is a DSRC station.

Added
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{Units dBi. pom Added
CEN (European Committee for (Committee European de '
Standardization) Normaiization) {
3 ELRP Equivalent Isowropic Radiation | Equivaient isotropic Radiation
| Power Power |
Diam 50 MHz 40 MHZ -
D4 Class 1: S +22dBm Ciass 1
Class 22 S [+46]dBm Output supplied 10 antenna <
+10 dBm (%
Amtenna gain = {+10] dBi
ITherefore, the maximum E.I.R.P.
S [+22] dBm
Class 2:
Output supplied to antenna <
+25 dBm ("
Antenna gain = {+20] dBi
Therefore, the maximum E.LR.P.
= [+45]dBm i
No deviation of the power i
supplied to antenna is included inl
either case. |
9 Ips D5( Ds |
10 D12 Planned to be soecified. IS [ 3us -
10 D13 Planned to be soecified. S [=4)uS -
10 D15 Planned to be soecified. S [25]uW
10 D18 Within 5.8 GHz ISM band2([24]|*
| dB
Qutside of 5.8 GHz ISM band<
18] dB
11 _U1aMm 50 MHz 40 MHz s
11 U4 S +20dBm Output suppiied to antenna =
+10 dBm ()
Antenna gain S +10 dBi
Therefore, the maximum E.L.R.P.
= +20dBm [
No deviation of ‘'he power]
supolied to antenna is included.
11 |US Clockwise circuiar polarization  |Counterciockwise circular *
: iarization il
12 ly12 Planned to be soecifled. =[ 3us =
12 lu13 Planned to be specified. S (=4]uS -
12 |u14 Planned to be specified. = [35)uS -
12 _lU1s™ Planned to be soecified. S [ 251 uwW |
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12 U6 Planned to be specified. Ciass 1: .
' Within 5.8 GHz !SM band
= [23]dB
Cutside of 5.8 GHz ISM band
< [16]d8
Class 2:
Within 5.8 GHz ISM band
= [30}dB
Outside of 5.8 GHz ISM band
= [26]dB
12 U7 Planned to be specified. Not specified. bl
12 U17a . Frequency selecting time: Within|Added item =
18] frames )
12 §u1a ‘ Call sign transmission process: |Added item
i ' " |Varies with the coumry and/or
area.
13 [Table A2 No.4 |ASTM Exxx-97, November 1996 |ASTM Exxx-97, V.2.0 DecembenV 2.0
1996
14~ |Re-use Fufl revision Full revision *
15 _|distance
17 |Example of an*}; Partial revision ~
design }
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Table F3 List of Modifications
‘[Piacei Item Version 2.0 | Version 3.0 | Remarks
1 TR list (":Being prepared. |:Separate decument |
2_Imu-m ITU-A xx {TU-R SGB WP8A
3 liSMband ___[™MHz 6QMHz
5 Db Tolerance of carrier frequencies |Allowable Deviation of carrier Changed
frequencies expression
5 |Dtb 1 pm 1 ppm Error
correction
5 D4 Class 1. For a transmission Class 1: For a transmission Changed
distance of 6 m or less distance of 10 m or less boundary
5 [C1b Tolerance of carrier frequencies |Allowable Deviation of carrier  (Changed
| frequencies expression
11 Db Tolerance of carmier frequencies |Allowable Deviation of carmier Changed
frequencies expression
11 (D2M™ (2) Adjacent channel power: (2) Adjacent channei power: |
S [-60] dB referred to camier | -40 dB with refererice to j
power channel power
11 D4 Class 2: : Class 2 - « .- - |Changed - -
: Power suppiied to antenna =|Power suppiied t¢ antenna S ran‘ge '
+25dBm (9 +24.77 dBm (%
Antenna gain = 120] d8i Amenna gain 5 20 aBi
Therefore, the maximum E.L.R.?.[Therefore, the maxmum E.1R.P.
i S [+45] dBm S +44.77 dBm
11 |D4a Class 1: Class 1:
© =559 S+30dBm O 55352 £+22dBm
@2>355%: S-74Bm @2>352: S+7dBm
12 ID12 'S [BIus = [6]4S L2 change
12 D13 IS 14115 IS [=8)us |2 change
12 1016 Both values do not include the  (Added.
image frequency response.
13 _U1bM™ Tolerance of carrier freguencies |Deviation of carrier frecuencies
13 |USM Counterciockwise circular Right hand cirauiar
olarization
14 ly12 S [R1uS S [8]4S L2 change
14 lu1a IS [41us IS [(=8]usS L2 change
14 U186 Both values do not inciude the  |Added.
image frequency response.
14 |ut7a Whtin (8] frames _ _ Iwithin (91 frames
15 iTable A1 TU-R ITU-R SG8 WPSA
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15 {Tapie A2 No.4 No.4 New draft
ASTM Exxx-97.V.2.0 ASTM BExxx-97.V.3.4
December 1986 February 1887
15 Table A2 No.6 *OSRC. HDR Measurement Added item
1ISO TC204 WG15 Guidline” being prepared.
Committee of Japan
15 [Table A2 No.7 “Further Detail of OSRC Physical [Added item
1SO TC204 WG5S Layer using Microwave at 5.8
Committee of Jaocan GHz. HDR” being prepared.
18 (1) RSU Class 2:+28 dBm E.l.R.P Class 2: +27.8 dBm E.LR.P. Changed
transmission range
level
16 |(2) Desired Class 1: 6m Class 1: ém Changed
signal (propagation loss: 63 dB) (propagation icss: 83.3dB)) range
transmission  {Class 2: 30m Class 2: 30m
distance (propagation loss: 77 dB) {propagation loss: 77.3 dB)
20 (Table D1 Radio transmission speed: Radio transmission speed: Changed unit
2Mbos 2Mbaud
20 [Table D2 {Indication of detailed figures] Figures
changed to
! match the
: change in unit
of propagation
loss
21~ |Appendix £ Frequency Selecting Process Wholly added
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Table F4 Ust of Medifications
Page item Version 3.0 | Version 4.0 Remarks
1 |Foreword line1 ISGxx IsG.L1 establishment
1 |Foreword CEN pr ENV 278/9/# CEN ENV 278/9/# vote at CEN
finet4
1 iForeword Hanshin Expressway Pubiic Added
line21 Corporation
Members |
7 D12 Burst Transmission Transient Burst Transmission Transient |
Response Characteristics Resoonse Time
8 iUta Alienate Frequencies of Alienate Frequencies of
Transmitter from Receiver Transmitter from Receiver
S0MHz 40MHz
s luiz Burst Transmission Transient  |Burst Transmission Transient
! Response Characteristics Response Time
11 D4 Class 1: Class 1:
7 Power supplied to antenna Power supplied to antenna o
= +10dBm( S +10dBm (*) Deleted -
Class 2 Class 2
Antenna gain S 20 dBi Antenna gain S 27 dBiMM (%) Added
12 IDsm D509 s {9 Deleted
12_lpsam D62 Céa () Deleted
12 |D8(m 1 Mbps 1.024 Mbps Changed
bit rate
12 ID8a DOga Dga™m (MAdded
12 D11 Power limits within Power limits within Changed
‘ commurnication zone communication zone vaiue
‘ Class 1: Class 1: {] Deleted
| Minimum incident power : Minimum incident power :
i (-53]dBm E.L.R.P. -54 dBm E.LR.P.
: Maximum incident power : Maximum incident power
[40]dBm E.L.R.P, -41 dBm E.LR.P.
Class 2: Class 2:
Minimum incident power : Minimum incident power :
(-83]dBm E.L.R.P. -56 dBm E.LR.P.
; Maximum incident power : Maximum incident power :
| [-451d8m E.L.LR.P. 40 dBm E.L.R.P.
12 }mz Burst Transmission Transient Burst Transmission Transient Correlative
o Response Characteristics Response Time expression
; S us - Tost
!

By the expression on the right
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12 D13 |Allowable Deviation of Absoiute |Allowable Deviation of Absoiute ~|Correlative
| Signal Transmission Time Signal Transmission ~'me lexpression
S (=8 28 A Tabs |
By the expression on the right. f
! (the expression on the right)
2|4 Tabs [+Tbst<15.625 4 S
12 (D150 Leakage Power in Standby mode Leakage Power in Stanaby mode { ] Defeted
S (25 2 W S25uwW
12 D18 Spurious Responses Spurious Responses [] Deleted
Within 5.8 GHz ISM band; Within 5.8 GHz ISM band;
‘ = [24}dB = 244dB
j Without 5.8 GHz ISM band; Without 5.8 GHz ISM band;
! < [18]dB = 18dB
12 Outside [ ]denotes a tentative vaiue Released a
] the frame tentative value
13 U4 Maximum £.1.R.P. Madmum E.L.A.P () Added
Artenna gain S 10 ¢Bi Antenna gain S 10 dBi™
13_|Usm usm us (4 Deleted
13_usam Usa™ yUea (*) Deleted
13 |usM f Mbps -11.024 Mbps Changed
| bit rate
13 _lusa luga ysam (MAdded
14 U1t Pow =+ mits within Power limits within Changed
communication zone communication zore vaiue
| Class 1: Class 1 : [] Deleted
5 Minimum incicent power : Minimum incident power : ‘
[-58)¢Bm E.LA.P. .38 ¢Bm E.L.R.P.
; Maximum incident power : Maximum incident nower :
; r46]¢Bm E.LR.P. 46 ¢Bm E.L.A.P.
‘ Class 2 Class 2:
Minimum incident power : Minimum incident power :
[-73)dBm E.LRP. -72¢8m ELAP. |
: Maximum incident power : Maximum incident power :
‘ [-55]dBm E.LR.P. -48 dBm E.L.R.P.
14 U2 Burst Transmission Transient Burst Transrnission Transient Correlative
' Response Characteristics Resconse Tme expression
4 26 = Tost
i By the expression an the right
14 luxa Allowable Deviation of Absolute |Allowable Dewviation of Absoiute |Correlative
Signal Transmission Time Signal Transmussior Time expression
o S[=8 25 - A Tabs ;
! By the expression on the right.
i {the expression on the right)
214 Tabs |+Tbst<15.625 2 S
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14 U4 Transmission/Reception Tum  [Transmission/Reception Tum  [Changed
Around TimeS [35] = W Around TimeS 64 = W value
[] Deleted
14 U1sm Leakage Power in Standby mode [Leakage Power in Starcby mode [ ] Deleted
i S (25| 4 W S25 2 W
14 |U16 Spunious Responses Spurious Responses [] Deleted
Class 1: Class 1:
Within 5.8 GHz ISM band; Within 5.8 GHz ISM band:
< [23]dB = 2348
Without 5.8 GHz ISM band; Without 5.8 GHz ISM band;
= [16]dB = 164d8B
Class 2= Class 2:
| Within 5.8 GHz ISM band; Within 5.8 GHz ISM band;
? = [30]dB = 3048
Without 5.8 GHz ISM bang; Without 5.8 GHz 'SM nand;
= [26]dB = 25dB
Both values net including the Deleted the
image frequency response. provision
14 |U17a Frequency selecting Freguency seiecting [} Deleted
Within [S] frames - Within 9 frames
14 |Qutside [ ]denotes a tentative value Released a
the frame o ! tentative value
20 [Tabie D1 Radio transmission speed iRadio Tansmission speed Changed
E 2M baud (Manchester coding 0f!2.043 Mbaud (Manchester coding|bit rate
| 1 Mbos signal) ‘of 1.024 Mbos signal)
20 [Tabie D2 | A few values in the table changed|Changed the
‘ ! transmission
! i power and the
\ # receiver
; | sensitivity at
! ' the navigation
| antenna
22 [Tabie E1 Changed

iA few values in the tabie changed

bit rate
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